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0 Apparatus for continuous positive airway pressure breathing (OPAP). 


@ The present invention relates to an apparatus for 
continuous alveolar positive pressure breathing 
which comprises, downstream of an air and oxygen 
mixer (1-4), a flow divider (10) which is connected to 
a variable-volume constant pressure maintenance 
unit (20) and to a humidifier (13). A merge connec- 


tion (21) is provided, downstream of the mainten- 
ance unit (20) and of the humidifier (13), for connec- 
tion to an inspirator line (22) of a patient. A pressure 
control valve (26) is arrangeable on the expirator line 
(25) of a patient. 
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The present invention relates to an apparatus 
for continuous alveolar positive pressure breathing. 

As known, some forms of respiratory insuffi- 
ciency are characterized, initially or during their 
development, by hypo- or normocapnia associated 
with severe hypoxia. 

The patient is capable of performing respira- 
tory work and respiratory aid must be aimed pre- 
dominantly at correct hypoxemia. 

In these cases, the method of oxygen treat- 
ment is capable of solving hypoxemia only if it is 
associated with a positive pressure which returns 
the respiratory system to its normal value of func- 
tional residual capacity. 

This method currently uses an apparatus which 
substantially comprises an air/oxygen mixer for de- 
termining the inspired oxygen fraction, which pro- 
duces a stream of gas fed onto a heating humidi- 
fier. 

A reserve and compensation tank is provided 
on the inspirator line downstream of the humidifier 
and is normally constituted by an elastic bag or 
bladder which allows to keep the pressure of the 
system substantially constant in all the inspirator 
conditions of the patient. 

A Y-shaped connector for the patient is further- 
more provided on the inspirator line; a pressure 
gauge acts on said connector to determine the 
pressure, and an expirator line, on which a water 
valve for pressure control is mounted, is connected 
thereto. 

Although this apparatus is in widespread use. it 
has severe disadvantages, not least of which is the 
fact that the humidifier is not sized and manufac- 
tured for this particular type of use. so there may 
be moments during which a very high flow of gas 
occurs and said gas in practice is not adequately 
treated by the humidifier. 

The apparatus is furthermore considerably 
bulky, also due to the fact that the reserve and 
compensation tank is generally constituted by an 
elastic bag with a capacity of approximately thirty 
liters, which uses its intrinsic elasticity to generate 
the necessary pressure on the gas; this type of 
tank, which has been found to be relatively valid for 
pressures at a certain level, is generally fully In- 
sufficient in case of low operating pressures. 

Another disadvantage is furthermore constitut- 
ed by the fact that by using a control valve of the 
water type, which must be arranged relatively close 
to the patient, a severe form of contamination is 
produced, since bacteria and germs are retained 
by the water which in practice remains free in the 
environment, consequently creating severe poten- 
tial dangers- 

Another disadvantage is furthermore constitut- 
ed by the fact that apparatuses of the above de- 
scribed type require constant monitoring of the 


patient on the part of an operator to check whether 
the patient begins apnea, since there are no con- 
trols capable of automatically indicating this poten- 
tial danger condition. 

5 The aim of the invention is indeed to solve the 

above described problems by providing an appara- 
tus for continuous alveolar positive pressure 
breathing which allows to drastically reduce dimen- 
sions while maintaining the possibility of exerting a 

10 pressure on the gas which can be set and adjusted 
according to the contingent requirements. 

Within the scope of the above aim. a particular 
object of the invention is to provide an apparatus 
wherein the air humidification step is not subject to 

75 discontinuities, since the flow of air or gas which is 
fed to the humidifier is a direct function of the 
capacity of the humidifier itself, independently of 
the air absorption factors generated by the patient. 
Another object of the present invention is to 

20 provide an apparatus which does not produce con- 
tamination sources and which furthermore avoids 
the need for continuous monitoring of the patient 
on the part of the operator, since it is provided with 
automatic monitoring systems. 

25 Not least object of the present invention is to 
provide an apparatus which, by virtue of its particu- 
lar characteristics, is capable of giving the greatest 
assurances of reliability and safety In use. 

This aim, these objects and others which will 

30 become apparent hereinafter are achieved by an 
apparatus for continuous alveolar positive pressure 
breathing, characterized in that it comprises, down- 
stream of an air or oxygen mixer, a flow divider 
connected to a variable-volume constant pressure 

35 maintenance unit and to a humidifier, a merge 
connection being provided, downstream of said 
maintenance unit and said humidifier, for connec- 
tion to the inspirator line of a patient, a pressure 
control valve being arranged on an expirator line of 

40 a patient. 

Further characteristics and advantages will be- 
come apparent from the description of a preferred 
but not exclusive embodiment of an apparatus for 
continuous alveolar positive pressure breathing, il- 

45 lustrated only by way of non-limitative example in 
the accompanying drawings, wherein: 

figure 1 is a schematic view of the apparatus 

according to the invention; 

figure 2 is a view of a different embodiment of 

50 the constant pressure maintenance unit with os- 
cillating plates; 

figure 3 is a view of different means for setting 
the generated pressure, which can be applied to 
the constant pressure maintenance unit of figure 

55 2; 

figure 4 is a view of a pressure maintenance unit 
with slidably movable plates. 
With reference to the above figures, the ap- 
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paratus for continuous alveolar positive pressure 
breathing, according to the invention, comprises a 
mixer, generally indicated by the reference numeral 

I , which is constituted by at least one rotameter 2 
for air, at least one rotameter 3 for oxygen and a 
possible auxiliary rotameter indicated by the refer- 
ence numeral 4. 

The mixer produces, on the line 5. a flow of 
air/oxygen mixture which is fed into a divider, con- 
stituted by a distribution valve 10, which creates in 
output a variable ratio between the flows: a first 
flow is fed, preferably by means of a first rotameter 

I I , into a constant pressure maintenance unit, gen- 
erally Indicated by the reference numeral 20. which 
will be described in greater detail hereinafter, while 
a second flow is fed into a humidifier 13, preferably 
by means of a second rotameter 12. 

The distribution valve 10 has the purpose of 
setting the proportions of the ideal flows to be sent 
to the humidifier and to the constant pressure 
maintenance unit, so as to have in the humidifier a 
flow of gas which is always compatible with the 
characteristics of the humidifier itself. 

The flow in output from the humidifier 13 and 
the flow in output from the constant pressure main- 
tenance unit 20 merge, by means of a connection 
21 , on the inspirator line 22 which is connectable to 
a patient. 

A pressure detector, generally indicated by the 
reference numeral 30, Is furthermore provided on 
the inspirator line, whereas a pressure control valve 
26, which is of the type commonly termed PEEP, 
is provided on the expirator line indicated by 25. 

The constant pressure maintenance unit 20, as 
indicated in figure 1. is constituted by a first plate 
31 and by a second plate 32 which are mutually 
opposite and have thermostat-controlled heating re- 
sistors 33 so as to create a constant physiological 
temperature of approximately 35-36° Centigrade; a 
bag 34 which acts as reserve and compensation 
tank is arranged between the plates. 

One of the plates, for example the second 
plate 32. can slide so as to exert a pressure on the 
bag, so as to achieve the required degree of pres- 
sure. 

As illustrated in figure 1, the pressure is ob- 
tained by means of an L-shaped lever 35 which is 
pivoted at its vertex and has one arm 36 which acts 
against the plate and another lever or arm 37 on 
which a weight 38 is placed; said weight is adjust- 
able so as to exert the required pressure. 

According to what is illustrated in figure 2, it is 
also possible to provide a different embodiment, 
constituted for example by a first and a second 
oscillating plate, indicated respectively by the refer- 
ence numeral 41 and 42, which are articulated at 
one of their sides and retain, inside them, the bag, 
which is again indicated by the reference numeral 


34. 

The pressure Is exerted by means of a variable 
weight 43 supported by a crosspiece 44 retained 
by cables 45 wound around pulleys 46, which are 

5 associated with the second plate and have a fixed 
point at 47 on the first plate. 

In practice, the pressure exerted on the plate is 
varied by varying the weight 43. 

The weight adjustment system, as indicated in 

10 figure 3. can possibly be constituted by a pusher 
spring 50 which acts on the crosspiece 44, and can 
be set by means of a threaded bar 51 which 
causes the translatory motion of a female-thread 
slider 52 against which the pusher spring 50 abuts. 

15 Figure 4 illustrates a different embodiment of 

the pressure maintenance unit, which has a fixed 
plate 60 and a slidably movable plate 61 which can 
slide on columns 62 which protrude from the fixed 
plate 60. 

20 A compression spring 65 acts on the slidably 
movable plate 61 and is pushed by a bush 66, the 
height whereof can be adjusted so as to vary the 
pre-loading of the spring 65; the bush 66 is sup- 
ported by spokes or braces 67 which are assb- 

25 elated with the columns. 

Another aspect of the invention Is furthermore 
constituted by the fact that there is a patient apnea 
detection unit, which can be constituted by a me- 
chanical detector 70, connected for example to the 

30 oscillating lever 37, which in practice detects the 
oscillation determined by the pressure drop for 
each inspiration act and therefore is capable of 
activating the alarm when respiration ceases. 

It is similarly possible to provide an electronic 

35 detector 71 connected to the pressure detector 30 
which is capable of activating the alarm when the 
pressure detector fails to detect the pressure vari- 
ation determined by inspiration. 

From what has been described above it can 

40 thus be seen that the invention achieves the in- 
tended aim and objects, and in particular the fact is 
stressed that the provision of the pressure main- 
tenance unit by means of a bag which is retained 
between the two mutually movable plates allows to 

45 adjust with extreme precision and ease the pres- 
sure which is exerted, without having to resort to 
considerable volumes, as instead occurred with the 
elastic bags of the known art. 

The throttling of the flows at the inlet of the 

50 humidifier furthermore allows to optimize the opera- 
tion of said humidifier, since said humidifier re- 
ceives a flow of gas which is compatible with the 
type and characteristics of the humidifier, thus al- 
lowing perfect operation. 

65 The air is then heated by the plates of the 

pressure maintenance unit, with the consequent 
possibility of having a prolonged heat exchange 
and is consequently capable of adapting to all the 
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operating characteristics. 

Another important aspect is furthermore con- 
stituted by the fact that the apparatus allows to 
detect the apnea condition of the patient, since an 
absence of inspiration, which creates a variation in 
the operating pressure of said apparatus, is de- 
tected. 

The invention thus conceived is susceptible to 
numerous modifications and variations, all of which 
are within the scope of the inventive concept. 

All the details may furthermore be replaced 
with other technically equivalent elements. 

In practice, the materials employed, as well as 
the dimensions and the contingent shapes, may be 
any according to the requirements. 

Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
ence signs have been included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
signs. 

Claims 

1. Apparatus for continuous alveolar positive 
pressure breathing, characterized in that It 
comprises, downstream of an air and oxygen 
mixer, a flow divider connected to a variable- 
volume constant pressure maintenance unit 
and to a humidifier, a merge connection being 
provided, downstream of said maintenance unit 
and of said humidifier, for connection to an 
inspirator line of a patient, a pressure control 
valve being arranged on the expirator line of a 
patient. 

2. Apparatus according to the preceding claim, 
characterized in that said air or oxygen mixer 
comprises at least one rotameter for air, at 
least one rotameter for oxygen and an optional 
auxiliary rotameter. 

3. Apparatus according to the preceding claims, 
characterized in that said flow divider is con- 
stituted by a distribution valve with a variable 
ratio of the output flows to set the proportions 
of the ideal flows to be sent to said humidifier 
and to said constant pressure maintenance 
unit. 

4. Apparatus according to one or more of the 

preceding claims, characterized in that said 
constant pressure maintenance unit is consti- 
tuted by a pair of opposite and mutually mov- 
able plates between which a bag, interposed 
on the inspirator line of the patient, is ar- 


ranged. 

5. Apparatus according to one or more of the 
preceding claims, characterized in that said 

5 plates have heating means. 

6. Apparatus according to one or more of the 
preceding claims, characterized in that said 
constant pressure maintenance unit comprises 

70 a first and a second plate which face one 

another and between which a bag is inter- 
posed, an arm of an oscillating L-shaped lever 
acting on one of said plates, said lever being 
pivoted at its vertex and having, on its other 

75 arm, a weight which can be arranged so as to 

adjust the exerted pressure, elastic retum 
means being furthermore provided. 

7. Apparatus according to one or more of the 
20 preceding claims, characterized in that said 

constant pressure maintenance unit comprises 
a first and a second plate which oscillate and 
are mutually pivoted at one of their sides, a 
device for exerting pressure being furthermore 

25 provided and t>eing constituted by a cros- 

spiece on which a variable weight can be ar- 
ranged, said crosspiece being supported, at its 
ends, by cables which wind around pulleys 
provided on one of said plates and have a 

30 fixed point on the opposite plate. 

8. Apparatus according to one or more of the 
preceding claims, characterized in that said 
pressure unit has a pusher spring which acts 

35 on said crosspiece and abuts on a female 

thread connected to a threaded bar for the 
translatory motion of said female thread to vary 
the preloading of said pusher spring. 

40 9. Apparatus according to one or more of the 
preceding claims, characterized in that said 
constant pressure maintenance unit comprises 
a fixed plate and a plate which can move 
translatorily on columns which extend from 

45 said fixed plate, a compression spring acting 

on said translatorily movable plate and abutting 
on a bush supported by spokes connected to 
said columns, a handwheel being provided to 
vary the position and the pre-loading of said 

50 compression spring. 

10. Apparatus according to one or more of the 
preceding claims, characterized in that It com- 
prises a patient apnea detection unit for moni- 
55 toring the oscillating mechanical movement of 

an element which is associated with said con- 
stant pressure maintenance unit. 
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11. Apparatus according to one or more of the 
preceding claims, characterized in that it com- 
prises a patient apnea detection device asso- 
ciated with the electronic manostat for control- 
ling the pressure on the inspirator line. 5 
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